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Materials and Methods
As in ref. S1 , Supporting information. Briefly, reagents for synthesis were purchased from Fluka, Sigma-Aldrich, Acros Organics and Apollo scientific, buffers and salts of the best grade available from Fluka or Sigma-Aldrich and used as received. 1,2-dioleoyl-sn-glycero-3-phosphocholine (DOPC), 1,2-dipalmitoyl-sn-glycero-3-phosphocholine (DPPC) and egg sphingomyelin (SM) were purchased from Avanti Polar Lipids.
Unless stated otherwise, column chromatography was carried out on silica gel 60 (Fluka, . Thin Layer Chromatography (TLC) was performed on silica gel 60 (Fluka, 0.2 mm). HPLC were recorded on a Agilent 1100 series system and LC-MS (ESI) were recorded using a Thermo Scientific Accela HPLC coupled with a LCQ Fleet three-dimensional ion trap mass spectrometer (both ESI, Thermo Scientific). UV-Vis spectra were recorded on a JASCO V-650 spectrophotometer equipped with a stirrer and a temperature controller and are reported as maximal absorption wavelength in nm (extinction coefficient in M -1 cm -1 ). Fluorescence measurements were performed with a FluoroMax-4 spectrofluorometer (Horiba Scientific) equipped with a stirrer and a temperature controller. Fluorescence spectra were corrected using instrument-supplied correction factors. IR spectra were recorded on a Perkin Elmer Spectrum One FT-IR spectrometer (ATR, Golden Gate) and are reported as wavenumbers in cm -1 with band intensities indicated as s (strong), m (medium), w (weak), br (broad). 1 H and 13 C NMR, proton decoupled, spectra were recorded (as indicated) on a Bruker 300 MHz spectrometer and are reported as chemical shifts ( ) in ppm using (residual) solvent as calibration. In 1 H NMR, spin multiplicities are reported as a singlet Ar atmosphere, then DIBAL (1.94 ml, 1.0 M in hexane) was added dropwise under stirring. The mixture was stirred for 1 hour, quenched with MeOH (10 ml) and brine (10 ml) and then slowly warmed to rt. The solution was extracted with DCM (3 x 25 ml), washed with brine (3 x 25 ml), dried over Na 2 SO 4 , filtered and concentrated under vacuum. The residue was purified with flash chromatography (SiO 2 , DCM, R f (DCM): 0.20) to obtain a yellow solid (226 mg, 81%) which was dissolved in DCM. Dess-Martin periodinane (244 mg, 0.57 mmol) was added portionwise as a solid and the resulting suspension was stirred at rt for 20 min. The solution was then poured into 10% aqueous Na 2 S 2 O 3 and extracted twice with methylene chloride. The combined organic layers were washed with water (3 x 25 ml), brine (3 x 25 ml) and dried over anhydrous Na 2 SO 4 , filtered and concentrated under vacuum to obtain a red residue which was purified with flash chromatography (SiO 2 , petroleum ether/DCM 3:7) to obtain 15 as a bright orange solid (127 mg, 57% Ar atmosphere, then DIBAL (2.56 ml, 1.0 M in hexane) was added dropwise under stirring. The mixture was stirred for 1 hour, quenched with MeOH (10 ml) and brine (10 ml) and then slowly warmed to rt. The solution was extracted with DCM (3 x 25 ml), washed with brine (3 x 25 ml), dried over Na 2 SO 4 , filtered and concentrated under vacuum. The residue was purified with flash chromatography (SiO 2 , DCM, R f (DCM): 0.24) to obtain a yellow solid (366 mg, 93%) which was dissolved in DCM. Dess-Martin periodinane (354 mg, 0.83 mmol) was added portionwise as a solid and the resulting suspension was stirred at rt for 20 min. The solution was then poured into 10% aqueous Na 2 S 2 O 3 and extracted twice with methylene chloride. The combined organic layers were washed with water (3 x 25 ml), brine (3 x 25 ml) and dried over anhydrous Na 2 SO 4 , filtered and concentrated under vacuum to obtain a yellow residue which was purified with flash chromatography (SiO 2 , petroleum ether/DCM 3:7) to obtain 27 as a bright yellow solid (364 mg, 62% 
Studies in Lipid Bilayer Membranes
Vesicle Preparation
DOPC LUVs. S1 Namely, a thin lipid film was prepared by evaporating a solution of DOPC (25.0 mg, 0.03 mmol) in MeOH/CHCl 3 1:1 (2.0 ml) on a rotary evaporator (rt) and then overnight under vacuum. The resulting film was hydrated with 1.0 ml buffer (10 mM Tris, 100 mM NaCl, pH 7.4) for 30 min at rt, subjected to freeze-thaw cycles (7×, liquid N 2 , 40 °C water bath) and extrusions (17×) through a polycarbonate membrane (pore size, 100 nm). Final conditions: ~32 mM DOPC; 10 mM Tris, 100 mM NaCl, pH 7.4. The vesicles were used within the week of preparation.
DPPC LUVs. S1 Namely, a thin lipid film was prepared by evaporating a solution of DPPC (22.5 mg, 0.03 mmol) in MeOH/CHCl 3 1:1 (2.0 ml) on a rotary evaporator (rt) and then overnight under vacuum. The resulting film was hydrated with 1.0 ml buffer (10 mM Tris, 100 mM NaCl, pH 7.4) for 30 min at 55 °C, subjected to freeze-thaw cycles (7×, liquid N 2 , 55 °C water bath) and extrusions (21× at 55 °C) through a polycarbonate membrane (pore size, 100 nm). Final conditions:
~31 mM DPPC; 10 mM Tris, 100 mM NaCl, pH 7.4. The vesicles were used within the week of preparation.
SM/CL LUVs. S1 Namely, a thin lipid film was prepared by evaporating a solution of SM (16.5 mg, 21.7 µmol) and CL (3.0 mg, 7.76 µmol) in MeOH/CHCl 3 1:1 (2.0 ml) on a rotary evaporator (rt) and then overnight under vacuum. The resulting film was hydrated with 1.0 ml buffer (10 mM Tris, 100 mM NaCl, pH 7.4) for 30 min at 55 °C, subjected to freeze-thaw cycles (7×, liquid N 2 , 55 °C water bath) and extrusions (21× at 55 °C) through a polycarbonate membrane (pore size, 100
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DOPC/SM/CL LUVs. S1 Namely, a thin lipid film was prepared by evaporating a solution of DOPC (8.2 mg, 10.3 µmol), SM (7.9 mg, 10.3 µmol) and CL (4.0 mg, 10.3 µmol) in MeOH/CHCl 3 1:1 (2.0 ml) on a rotary evaporator (rt) and then overnight under vacuum. The resulting film was hydrated with 1.0 ml buffer (10 mM Tris, 100 mM NaCl, pH 7.4) for 30 min at 55 °C, subjected to freeze-thaw cycles (7×, liquid N 2 , 55 °C water bath) and extrusions (21× at 55 °C) through a polycarbonate membrane (pore size, 100 nm). Final conditions: ~10/10/10 mM DOPC/SM/CL, 10 mM Tris, 100 mM NaCl, pH 7.4. The vesicles were used within the week of preparation.
Planarization in Liquid-Disordered and Solid-Ordered Phases (Figures S1-S3)
S1
To a 1900 µl gently stirred, thermostated buffer (25 ± 0.1 °C, 10 mM Tris, 100 mM NaCl, pH 7.4) in a quartz cuvette, DOPC LUVs (100 µl, 1.6 mM in a cuvette) and 2 (5 µl, 0.8 mM in DMSO, 2 µM in a cuvette, 0.1% mol vs PC) were added. The solution was stirred at 25 ± 0.1 °C for 45 minutes before the spectra acquisition ( ex = 400 nm; em = 600 nm). The temperature was then raised to 55 °C and the solution was kept at this temperature for 45 minutes before the spectra acquisition. Finally, the suspension was cooled again to 25 °C and equilibrated for 45 min before spectra acquisition. From 2 to 3 temperature cycles were registered in every experiment, in order to verify the reversibility of the process. Same procedure was applied for 3 (10 µl, 0.8 mM in DMSO, S13
Planarization in Liquid-Ordered and in Mixed Phases
S1
To a 1990 µl gently stirred, thermostated buffer (25 ± 0.1 °C, 10 mM Tris, 100 mM NaCl, pH 7.4) in a quartz cuvette, SM/CL LUVs (5 µl, 0.08 mM in a cuvette) and 2 (5 µl, 0.8 mM in DMSO, 2 µM in a cuvette, 2.5% mol) were added. The solution was stirred at 25 ± 0.1 °C for 45 minutes before acquisition of the absorption and the emission spectra. ( ex = 400 nm; em = 600 nm). Same procedure was applied for 3 (10 µl, 0.8 mM in DMSO, 4 µM in a cuvette, 5% mol) and DOPC/SM/CL LUVs (5 µl, 0.08 mM in a cuvette). In vesicle-free buffer, fluorescence was completely quenched. Scheme S1. Figure S1 . Excitation (solid) and emission spectra (dashed) of 3 in DMSO (black) and DPPC LUVs at 55 ºC (gold) and 25 ºC (blue). 
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